Cell lineages in liver carcinogenesis: possible clues from studies of the distribution of alpha-fetoprotein RNA sequences in cell populations isolated from normal, regenerating, and preneoplastic rat livers.
We analyzed in isolated rat liver cell populations and in fetal and neoplastic livers the distribution of RNA sequences which hybridize with alpha-fetoprotein (AFP) complementary DNA clones. Parenchymal and nonparenchymal cell populations were isolated from normal, regenerating, preneoplastic, and bile duct-ligated rat livers. We found that oval cells, fetal liver, and a primary hepatocellular carcinoma contain the full length 2.3-kilobase AFP messenger RNA (mRNA); in normal adult rat liver, 2.3-kilobase AFP mRNA is found at low levels in an unidentified subpopulation of nonparenchymal cells but is not detected in hepatocytes; both parenchymal and nonparenchymal cells from normal or preneoplastic livers contain in variable proportion a smaller AFP RNA which hybridizes only with complementary DNA clones containing sequences located near the 5' end of the rat AFP gene; during liver regeneration induced by CCl4, elevation of the full length AFP mRNA occurs in nonparenchymal cells but seemingly not in hepatocytes. The results suggest that some cells in the nonparenchymal cell fraction of normal adult rat liver might retain the capacity to produce the 2.3-kilobase AFP mRNA found in large amounts in fetal livers, oval cells, and hepatic tumors. Although the nature of these cells remains to be determined, we suggest that such cells might be the source of the small amounts of AFP synthesized in normal rat liver and may constitute the proposed but as yet uncharacterized "facultative stem cell" compartment in rat liver.